Background: Excessive intake of dietary sucrose and sodium has negative effect for blood pressure. The cause of hypertension might be different in various region depends on food habit. The study aims to analyze the differences intake of dietary sucrose and sodium among elderly people with hypertension in different culture.
Introduction
Hypertension is a disease that generally occurs among elderly people. It is recognized as a silent killer disease, because most people do not know that his blood pressure had increased before the complications occur. The incidence of hypertension increases with age. It was reported that the incidence of hypertension in the age group of 55-64 years old was 45.9%, age 65-74 of 57.6%, and the highest was reported among the age group of above 75 years old with a prevalence of 63.8% (Buletin Usia Lanjut, 2013) . Hypertension is commonly associated with an increased risk of cardiovascular and cerebrovascular disease. It is characterized by 7.6 million (13.5% of the world total) cases of premature death caused by hypertension. In addition, hypertension also causes 54% of stroke and 47% of ischemic heart disease (Huffman et al, 2017) .
The determinants of hypertension include obesity, smoking, low physical activity, and unhealthy dietary pattern (WHO, 2017) . Of these factors, the inappropriate dietary pattern is the main factor that leads to hypertension. The habit of consuming ready-to-eat food and high-salty foods is one of the dietary patterns that trigger hypertension. Nutrients that contribute to the hypertension in these foods are sodium. High levels of sodium in the blood lead to an elevate in fluid volume and followed by increased preload (Atun et al, 2014) . However, some studies also prove that not only sodium but excess intake of sucrose also triggers hypertension (Samuel, 2017) .
The statement became one of the hypotheses why the prevalence of hypertension in the region with a culture of sweet consumption is higher than the culture of salt consumption. Central Java is an area known with the characteristic of sweet foods. Most of the typical cuisine of central Java has a sweet taste. East Java food has a characteristic of salty taste. However, the prevalence of hypertension in Central Java is higher than in East Java. The prevalence of hypertension in East Java in 2015 is 15.15% . The rate is lower than the incidence of hypertension in Central Java. The prevalence of hypertension in Central Java is 17.74%. The regions that represent both areas are Sukoharjo and Surabaya. The incidence of hypertension in Sukoharjo was higher compared with Surabaya (32.93% and 16.78%).
Basically, the fructose content present in sucrose induces an increase in blood volume and decreases the elasticity of blood vessels through hormone stimulation mechanisms, namely insulin and leptin (Dinicolantonio & Lucan, 2014) . The result of case-control research using wistar rats proved that rats were fed with fructose supplementation induced hypertension, insulin resistance, and dyslipidemia. Meanwhile, the rats in the control group did not (Dupas et al, 2017) . Other studies proved that excessive fructose intake increases blood pressure in wistar rats of 7 ± 2 mm Hg (SBP) and 5 ± 2 mm Hg (DBP) (Perez et al, 2010) . The study showed that the presence of sucrose lead to hypertension. However, znot many researchs has been done on the human subject. Therefore, this study was aimed to analyze the difference in sucrose and sodium intake in elderly with hypertension in two different culture areas. Health and Clinical Sciences e-ISSN : 2289-7577. Vol. 5:No. 
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Materials and Methods
This research is comparative study using cross-sectional design. Measurements were performed in 62 people over the age of 60 years old in two regions of different cultures, selected based on a simple random sampling method. Gatak District, Sukoharjo, Central Java was chosen as an area that represents culture with a sweet taste, while Wonokromo, Surabaya, East Java represents the dominant culture of salty taste. 31 elderly represent each region.
The inclusion criteria in the study subjects included elderly women with hypertension (> 140/90 mmHg) and had normal memory or were accompanied by the family during the data collection. Subjects with history of diabetes mellitus were excluded. Memory measurement was done by using the SPMSQ (Short Portable Mental Status Questionnare) instrument. If the subject has a complete intellectual function (wrong answer 0-3) then the data collection can be processed. However, if there is an intellectual decline (wrong answer >3), data collection must be accompanied by the family member.
The independent variables were sucrose and sodium intake, and the dependent variable was the blood pressure. Socio-economic characteristic and food intake were also assed. The measurement of sucrose and sodium intake was done using the SQ-FFQ and two days 24 hours dietary recall. The measurement of blood pressure using the digital tension meter was also performed in this study. The data collection was done by door to door using the interview method.
The dietary intake data were processed using the Nutrisurvey and analyzed with SPSS 21. Descriptive data in the form of mean, minimum value, and maximum value were used to see the general description of each variable. To determine the difference in sucrose and sodium intake in both regions, an independent sample t-test was used with 95% of significance level. Meanwhile, the Pearson Correlation test was used to see the relationship between the intake of sucrose and sodium with blood pressure. The relationship is expressed if the p-value is less than 0.05. The relationship is expressed stronger if the coefficient value away from 0.
Result
The Characteristic of Subjects
The average age in both regions are 64.5 ± 4.3 years old. However, most of subjects are categorized into 60-62 years old (45.2%). There are any differences in occupational distribution in both area. The majority of occupation in Wonokromo are merchant (45,6%), but the most occupation in Gatak are farmer (38,7%). Beside that, It is known that the average income in Wonokromo was higher (US$ 73.6 ± US$ 51.1) than Gatak (US$ 41.6 ± US$ 34.2). The level of education in this study were divided into three categories, there are low, middle and high education. From the Table 1 , it is known that most of subjects in both area are classified as low education (50% and 67,8%). Basically, all respondents in this study were elderly women with hypertension. To know the distribution of hypertension occurrence in both regions, grouping was done based on the severity of the respondent's blood pressure. In this case, it is divided into two categories, there are stage I hypertension and stage II hypertension. After the statistical test, it was found that the highest hypertension event distribution in both regions was hypertension stage I. 64.5% in Surabaya and 61.3% in Sukoharjo had stage I hypertension. However, the subject with stage II hypertension in Gatak was higher (38.7%) compared with Wonokromo (35.5%).
The Dietary Intake
Based on SQFFQ, it is known that there are any differences of food consumption pattern, especially in food contain high sucrose and sodium. Basically , both regions have a cultural similarity such as consuming sweet drinks every day (tea or coffee). But, the distinguishes between two areas are the frequency and amount of consumption. Most subjects in Gatak consume tea with daily frequency (90%). Peoples in Gatak tent to consume tea as food companion. They have a habit of drinking tea before doing activities and after having a luch and dinner. All of subjects in both regions consume sugar more than three times a day. The measure of sugar added into a cup of tea are between two and three tablespoons. Gatak ( In contrast, 74% subjects in Wonokromo only consume tea once a day. Based on the Table  3 , it is known that, subjects in Wonokromo more often consume ready-to-eat food (such as teh gelas and teh pucuk) compared to subjects in Gatak. Basically, ready-to-eat is not only high of sucrose, but also contains high sodium. 
The Sucrose and Sodium Intake
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The mean sucrose intake in Sukoharjo is higher (86.6 ± 4.5 gram) compared with Surabaya (59.9 ± 2.9 gram). In contrast, the mean sodium intake in Wonokromo district is higher (3.137 ± 113.2 grams) compared with the mean sodium intake in Gatak district (2,268.9 ± 101 grams). Based on the test results of the independent sample t-test, it is known that both have a p-value less than 0.05 (p = 0.000 and p = 0.000). It is mean that there is a significant difference in sucrose and sodium intake in Surabaya and Sukoharjo. Beside that, Table 4 also shown that the average of energy intake in Wonokromo (2,207 ± 514.5 Kkal) was higher than Gatak (1,832 ± 306 Kkal). Moreover, the average of fat and protein intake is also higher(66.4 ± 3.5 gram; 83.2 ± 4.2) in Wonokromo than Gatak (45.4 ± 2.4 gram; 69.2 ± 2.1 gram).
The Relationship Between Sucrose and Sodium Intake with Blood Pressure
Based on Pearson Correlation test results, it is known that the p-value of sucrose intake is 0.004 with a correlation coefficient value of 0.974. It shows that there is a significant relationship between the intake of sucrose with blood pressure. From the coefficient value is known that the relationship of intake of sucrose with blood pressure is quite strong. In addition, the direction of the relationship is positive. That is, the higher the intake of sucrose the higher the risk of increased blood pressure. When tested separately, the p-value of sucrose intake in both Surabaya and Sukoharjo was less than 0.05. P-value of sucrose intake in Surabaya is 0.042 with r = 0.623 whereas in Sukoharjo is 0.003 with r = 0.851. The intake of sucrose in both regions has a strong correlation with blood pressure. Similar to the intake of sucrose, the Pearson Correlation Test intake of sodium showed that the relationship between sodium intake with blood pressure marked with p-value = 0.019 and r = 0.819. Correlation coefficient value illustrates that the relationship between sodium intakes with blood pressure is strong and unidirectional.
Discussion
The objective of the study was to analyze the differences and the relationship between sucrose and sodium intake with blood pressure in two regions with different cultures. Surabaya (East Java) as the region that represents the culture of consumption with the salty taste, while Sukoharjo (Central java) consumption culture with the sweet taste. Based on the results, it is known that there is a difference in the intake of sucrose and sodium in both regions, where the highest average sucrose intake is in Sukoharjo, while the highest average sodium intake is in Surabaya. In addition, statistical test results also show that both of sucrose and sodium intake, have a correlation with blood pressure. The result show that the relation of intake of sucrose with blood pressure is as strong as sodium intake. e-ISSN : 2289 -7577. Vol. 5:No.6 November/December 2018 Anggi S.A., Sri S https://doi.org/10.32827/ijphcs.5.6.228
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The excess sodium intake triggers the increase in blood pressure is well established. Increased levels of sodium in the blood trigger an increase in fluid volume (Atun et al, 2014) . This is because sodium has water retention properties (Beevers et al, 2011) . Therefore, thirst arises and hypothalamic secretes the hormone ADH. Excessive ADH causing the excreted urine become slight, concentrated, and high levels of osmolality (Kocemba et al, 2017) . The condition causes the body elevate the volume of extracellular through osmosis resulting in an increase in blood volume (Foex & Swear, 2014) .
The mechanism of sucrose as a causal hypertension through several ways. The first mechanism is through the renin-angiotensin system. The compound in the sucrose that plays a role in increasing blood pressure is fructose. Fructose can induced the sympathetic nervous system to elevate renin production (Jalal et al, 2010) . Elevated renin causes a high production of angiotensin I and angiotensin II. The formation of angiotensin II causes an elevate in the hormone ADH and thirst. This hormone is produced by the hypothalamus and works on the kidneys to regulate osmolality and volume. High levels of ADH in the body cause the excreted urine become slight, concentrated, and high levels of osmolality (Singh & Mumbai, 2017) . To overcome this, the body responds by elevating the volume of extracellular through osmosis and it cause hypertension. In addition, angiotensin II also triggers an elevate in the hormone cortisol that is able to stimulate the adrenal cortex to release aldosterone. The hormone causes sodium and water retention in the renal tubules, and have effect to elevate the extracellular volume.
Another mechanism of fructose causes hypertension is as a NO inhibitor that present in the blood vessels (Samuel, 2017) . NO is a compound that plays a role in maintaining the elasticity of blood vessels. A decrease in the number of NO is also the cause of the stiffness of blood vessels that trigger the occurrence of hypertension. Decreased levels of NO in the blood vessels caused by an increase in MGO as a result of fructose metabolism (Dinicolantonio & Lucan, 2014) . MGO is able to induce glycation and the formation of ROS (Masterjohn et al, 2013) . Both have an impact on the reduction of NO, so the elasticity of the blood vessels will decrease.
Conclusion and recommendation
From the results of this study, it is known that there is a significant difference between the intake of sucrose and sodium in Surabaya and Sukoharjo. It can be proven with the average sucrose intake in Sukoharjo higher than Surabaya. Meanwhile, the average sodium intake in Surabaya is higher than Sukoharjo. Both the intake of sucrose and sodium, have a significant relationship with blood pressure. In fact, the correlation of sucrose intake with blood pressure is as strong as the corellation of sodium intake. Thus it can be concluded that the higher intake of sucrose and sodium, the higher the risk of increased blood pressure. However, further research is required with different research designs such as experimental, so the results of the study can be used as additional comparisons and references regarding the relation of sucrose intake with blood pressure.
